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I Radio frequency baggage tags. 

I A radio frequency identification transponder teg (20) is built on a thin flexible eubstrato (30) and 
attached to an airline baggage fdentincation label (10). The RF transponder tag (20) h electrically 
programmable, physically flexible and self-adhesive and (s oompaUbls with existing labelling systemd to 
allow extra features to be added to such systems. The tag is interrogated by a remote Intenrogstion 
device and Includes a plurality of antenna turr^ (32) formed on a flexible sutistrate (30) and a transponder 
circuit Chip (54) having double metal layer contact pads (58,50.70.72) at an intennediate portion thereof 
bonded to antenna pads (34,36) within the inneranost turn (3d) of the antenna by means of efectrfcally 
oonducth/6 adhesive (80) that Is oontalnsd and confined between areas of almctural adhesive (66) that 
also interconnect the transponder chip (54) virith the substrate (30). 
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MCKGROUND OF THE INVENTION 

1. Field of the InvanBon 

The present invention relates to radio frequency 5 
■deAtiftcafion tags for airline bagga^ and similar ar- 
ticles and more particularly concerns incorporation of 
$uch an kientiflcatton tag into a standard baggage 
identification label. 

2. Deacrlption of Related Art 

It has been the practice for come time to [dentify 
personal luggage transported by conimon carrier, 
such as airlines, by use of flexible self-adhering paper 
label strips which encircle a luggage handle and are 
eeeured by self-adheshfo end portione of the etrip. 
The identifioation labels commonly are color ooded 
and imprinted vrith various identification of carrier, 
destination and other indida to feciiitate sorting, rout- 
ing and <^her baggage handling operations. Such 
identification labels frequently wiD also include optical 
bar codes that enable machine reading by optical bar 
coda readers. The optical bar code reader enables 
machine or automatic Identification routing and han- 
dling that allow luggage processing to be carried out 
at higher speed and with fewer orrora. Novertheiese 
optical systems suffer from several disadvantages. 
Optical readers and bar codes are restricted to line of 
sight use. The label must be properly oriented to 
causa the bar code to face the reader. Obstructions 
that may ba positioned between the bar code and opt- 
ical reader totally disable optical reading. Optical bar 
code systems are relatively expansive and ara capa- 
ble of storing only a limited amount of data. 

Acooidingty^ it is an object of t tie present inven- 
tion to provide for luggage and other object identificE^ 
tion and handling by methods and apparatus that min* 
imize or avoid above-mentioned problems. 

SUMMARY OF THE INVENTION 

In carrying out principles of the present invention, 
a remotely readable identification tag comprises a 
flexible substrate, an antenna formed on the sub* 
strata, a transponder drcuit chip, means for mounting 
the chip on the substrate and means for electrically 
connecting the chip to the. antenna. According to a 
preferred feature of the invention, the circuit chip in- 
cludes electricai contact <^ip pads on an inner sur- 
face portion of the chip and electricaily conductive ad- 
hesive is interposed between electrical contact anten- 
na pads and the chip pads. 

BRIEF DESCRIPTION OF TH£ DRAWINGS 

In the accompanying drawings: 
FIG, 1 is a pictorial iOustration of a f lexibte paper 



idanttfication labal for airnna luggage embodying 
both an optical bar code and a radio frequency 
transponder tag; 

FIG. 2 is a plan view of a typical antenna; 
FIG. 3 is a sectional view showing features of the 
antenna of FIO. 2; 

FIG. 4 Is a plan vfew of a transponder circuit chip; 

FIG. 9 Is a sectional view of the chip; 

FIG. 6 illustrates one means of assembly of the 

chip to the antenna and substrate; 

FIG. 7 shows a subsequent step in the assembly; 

FIG. 8 shows a stiii further step in the assembly; 

FIQ. 9 shows a section of a campleled RF tag; 

FIGS. 10, 11 and 12 Olusfrate various aitemafia 

antenna pad configurations; 

FIG. 13 shows an alternative antenna configwa- 

tion; 

FIG. 14 is a section of the antenna of FIG. 13; 
FIGS. 15 and 16 are Amplified plan and elevation 
views of a single Identification label; and 
FIGS. 1 7 and 1 6 illustrate a sbip of multiple labals 
before and after folding. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As shown in FIG. 1, an elongated luggage identi- 
fication label, generally Indicated at 10, is fornwd of 
a thin elongated paper sb'ip 12 that is looped around 
a luggage handle, part of which is illustrated at 14, so 
that one end 16 of the paper strip 12 which bears a 
self'Sticking adhesive (not shown) may be adhesively 
secured to tlie other end of the paper strip to thereby 
permanently secure the identification latwl to the lug- 
gaga handle. An optical bar code IB is formed on a 
readily visible outer portbn, such as the outer portion 
of the end 16 of the label, and additional indicia in the 
form of printing and/or color coding (not shown) is 
generally provided on the identification label surface. 

The idantificatJon label of FIO. 1 embodies still 
another form of data In the form of an (radio fre- 
quency) teg, generally Indicated at 20, which is suit- 
ably secured as by adhesive (as will be described 
more particularly below) to a surface of one end of the 
Identif teatbn label 1 0. This tag Is covered by the label 
end 1 6 when the latter te folded over and secured to 
the other end of the label as shown In FIG. 1. in gen- 
eral the RF tag comprfses a thin, flexible transparent 
substrate 30 bearing a transponder antenna 24 and a 
transponder circuit chip 26 ail encased in a sutable 
protedive covering material. 

The transponders described herein are employed 
in remote magnetically coupled identification systems 
of the type shown In United States Patent 4,730,188 
to MSheiser. The antenna 24 and integrated trans- 
ponder drouft 26 embody circuit of t he nature descri> 
bed in detaa in the Nilheiser patent Transponders of 
this type are n\ade by Hughes Identification Devices. 
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Inc. and sold as Praxcard™ readers or other types of 
transponder systems which Include various types of 
readars, scanners and transponders for a variety of 
idefitifh:atton purposes. Such devices have reading 
ranges in the order of eight to twelve inchea. 

As shown in the patent to Milheiser and described 
rn detaO therein, and as embodied in the Hughes 
Identification Devices products, this type of magnet- 
ically coupled identification system includes a read- 
erfexclter (not shown) that transmits a radio frequen- 
cy Interrogation signal at a frequency which may be, 
for example, in the order of about 27 MH^ The trane- 
mitted interrogation signal produces a magnetic flux 
field that is magnetically coupled to the transponder 
antenna to energize the latter and provide power for 
the transponder identification and data readoitf circui- 
try. The latter carries no tiattery or other source of 
stored power. Upon energization of its antenna the 
transponder identlfioalion circuitry assembles an 
identification code or information signal and other 
data that are stored in the memory of the transpond^ 
er. The assembled information signal may contain 
(dentif ication code and other data related to the indi- 
vidual luggage tag. This information signal is fed to 
the transponder antenna to cause the latter to trans- 
mit a return or infbrntatton s^nal that is received by 
ttie reader/axciteTi where it is detected and employed 
for selected use. Prior transponders, including vari- 
ous oomblnatlone of antenna and chip, have been 
mounted on rigid printed circuit boards, and thenefore 
are unsuitable for attachment to a flexO^le paper iden- 
tification label. 

According to one errbodrnient of the prssent in- 
vention, the transponder Is formed on a thini flexible 
transparent strip of eieotrlcafly nonconductlve materi- 
al, such as a polyester strip 30 (FIG. 2). A plurality of 
turns d2of electrically conductive material arefbrmed 
as by conventional printed circuit techniques includ- 
ing electroforming. standard etching or screen print- 
ing processes on the dielectric polyester substrate. 
The antenna turns are designated by rdf&rence nu- 
meral 32. The anterma indudes electrical contact an- 
tenna pads 34.36. In an exemplary arrangement the 
antenna Includes six turns formed in a generally rec- 
tangular conf^uratlon. having an oveiall width of 4 
centimeters and an overall length of 7 centimeteis, for 
example, and having an innermost turn 38 and an out* 
ermost turn 40. An end of the innermost turn 38 is 
brought to a central area of the space circumscribed 
by the inner turn to position a first antenna contact 
pad 38 substantially adjacent the center of the anten- 
na. An end portion 40 of the outermost hjrn Is con- 
nected to the second antenna contact pad 34 by a 
bridging conductor 42 that extends from end potion 
40 of the outer turn to the second antanna pad 34, 
which is dosely acQacent the fast antenna pad 36. To 
form the bridging conductor 42astrtp of dielectric ma- 
terial 44 (FIG. 3) Is laid down over and across antenna 



turns at one side of the antenna, and a pair of vias 
48^8 are formed through the dialactric 44 and filled 
with an electrically conductiva material to connect op- 
posite ends of the bridging conductor 42 to the Outer 
5 antenna turn 40 and the inner antenna pad 34. 

In a typical example the 4 x 7 centimeter antenna 
coil is formed of conductive traces each havu^ a 
width of 0.030 Inches to 0.040 Inches, separated by 
spaces of elmBar width, and all having a resistivity of 
less than about 50 milliohms per square. The antenna 
pads may be square, having a dimension on each 
side of between about 0.040 and 0.050 inches. The 
substrate 30 Is substantially the same size as the an- 
tenna coil, being slightly larger than the outermost 
turn of the antenna to provide a continuous margin 
around the entire antenna of approx'tmately 3 to 5 mil- 
limeters., 

A doubiB metal layer integrated circuit chip 26 
containing all of the transponder circuKry is fbrmed of 
a substrate 54 bearing circuitry generally indicated at 
56 on a first surface (upper surface as viewed In FIG. 
5). Primary chip contact pads 58,^ are connected to 
appropriate po&its of the transponder circuitry on an 
Inner poribn of the chip and project upwardly from 
the chip by a small distance. Preferably the pads 
58,80 have a small area so ae to use as small an area 
as possible of the chip surface. Use of smaa contact 
or oonnadting pads allows the circuitry to occupy larg- 
er areas of a small chip. A layer of dielectric 64 is laid 
down on the surfece of the chip to cover and protect 
the circuit and to surround and encompass the pads 
58,60. Dielectric 84 is fbrnned with a pair of vies 68,70 
which receive portions of a conductive material, such 
as aluminum, that Is laid down on the upper surface 
(as viewed (n RG. 5) of the dielectric 64 to form sec- 
ondary electrical contact chip pads 72,74. A plan view 
of the chip and its secondary contacts is shown in 
FIG. 4. The described arrangement enables the sec- 
ondary metal pads 72,74 to be slgnificanUy larger 
than the primary pads so as to actualty overlay por- 
tions Of the chip Circuitry (with interposed <fielectric), 
and yet the arrangement utilises no more of the chip 
area than is required for the much smalls primary 
pads 58«80. In an exemplary embodiment the overall 
size of the chip Is about 0.1 inches by 0.07 inches, 
with each of the larger secondary pads 72,74 having 
a dimension of appraxlmstety 0.015 by 0.02 inches. 
The two secondary pads 72,74 are spaced from one 
another t>y about 0.04 inches, which is the same 
Spacing as the Q>acing of the antenna pads. 

The transponder chip of FIGS. 4 and 5 is mounted 
to the antenna by procedures illustrated in FIGS. 6 
through 9 by adhesively securing the chip pads to the 
antenna pads, employing a suitable electricalty con- 
diictivd adhesive. A nonconductive striictumi adhe- 
sive is also used to ensure greater structural Integrtty. 

As Qtustrated in FIG. 6 for example, small quanti- 
ties or dots of electrically conducth^e adhesiva 60a - 
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80d are deposited on the antenna pads 34,36 and 
smalt quantities or dots of a structural adhesive 86a - 
86d are dapositad on the aubatrate between and at 
outer aides of the antenna pada. FIG. 6 Hluatrates the 
v^rioue adheslvee placed as dote onto the antenna & 
pads prior to chip placepnent If dasirsd the adhaa(ve 
can also be screen printed in place* The silicon chip 
54 is then posltbned over the antenna with the chip 
pads altgned with the antenna pads. The chip is 
pressed down against the substrate and Its antenna, f o 
The adhafiiva is pressed between the pads and be- 
tween the chip and substrate. U is then cured under 
suitable pressure and temperature to cause the elec- 
trically conductive adhesive 80 to flow over and 
around both the antenna pads and the chip pads and f 5 
the electrically nonconductive etrucfural adhesive 86 
to flow, as shown In RG. 7, around the edges of the 
cMp, batwean the chip and the aubstrala, and be- 
tween Gonducfiva adhesive that connacta tha two 
chip pads and the two antenna pads. The nonoonduc* 20 
tive structural adhesive 86 that is positioned between 
two separate portions of the conductive adhesive 80 
not only provides for greater structural rigidity but fur« 
therensures electrical ineulationof the two chip pads 
from each other and Insulates the two antenna pads 25 
from each other. 

Tha conductive adhesive can t» an anteotropic or 
Z-axis adhesiva, such as the adhaslvaa produced by 
A. L Technologies or an isotropic epoxy such aa 'Abel- 
bortd 687-1" or thermoplastic isotropic adhesives so 
such as "Staystilcl 81'. Suitable nonconductive adhe- 
sives nuay be those known as "Abelbond 667-3** and 
"Staystik373", It is important that the electrically con- 
ductive and electrlcaliy nonconductive adhesives be 
compatibia with regard to characteristics such as 3$ 
thermal expansion ooefficlant and mechanical re- 
sponsB. 

FIG. 7 atuatrates the adhaafva after placing of the 
chip and after application of heat and pressure, if 
deemed necessary or desiratrfe, the nonconducthre 40 
adhesive, which requires temperature and pressure 
for full curing, can be formed vrith a small percentage 
of an ullravlolGt curing agent (in the order of about 5% 
fbr example) so that the structural adhesive may be 
partially cured by application of ultraviolat light imma- 45 
diateiy after chip placemenL This allows Iha chip to be 
"tacked" into place t>y the ultraviolet fight before It is 
transported to be cured or dried. 

The described ariangement of adhesive bonding 
and tha relatively large antenna and chip pads greatly so 
ease tolerances requirad of antenna and chip pad 
pDSitianing and also tolerances for chq> positioning 
(relative to the antenna) for assembly of the trans- 
ponder. It is not necessary forthe pads of the chip and 
the antenna to actually be touching or even to be per- 55 
fecUy aligned due to tha nature of the electrical con- 
duction through tha oondudiva adhesive. As long as 
there Is a high peroentage of overlap of a chip pad 



with an antenna pad, tha device will function properly. 
Accordingly, the described arrangement eases pro- 
duction tolerances and decreases production cost. 

After bonding the chip to the substrate, both aleo- 
tricaHy and structunalty, the chip is protected from ex- 
ternal forces and conditions by depositing a body of 
uttraviotet ssnsitive material 90 over the chip, as 
shown In FIG. B. This material is cured by appltcatbn 
of ultraviolet light and also acts as additional structu- 
ral adhesiva to increase rigidity of the of the trans- 
ponder in the area immediataly adjacent the chU>. 

To provide further protection for the sOlccn chip 
and printed antenna a thin self-adhesive electrically 
non-conductive polyester layer or cover coat 92 may 
then be deposited over the entire area of the tag sub- 
strate and over the protective material 60. This pro- 
vides a smooth continuous outline to fBcilitate pas- 
sage of the RF tag through a bar ooda prinHng ma- 
chine and through a suitable machine for writing into 
the transponder mmory. The cover coal 92 also pro- 
tects the antenna coIL 

To facilitate securing of t he RF transponder tag to 
the Gonventionat paper luggage identffication label, 
the opposite side (the bottom as viewed in FIG. 6) of 
the thin, transparent flexible polyester substrate 30 is 
provided with an adhesivd layer 86 protected by a 
peel-off paper layer 98. Adhesive 66 may be a high 
performance adhesive, su^ as 3M adhesive 467 
MIP. for example. Accordingly, to apply the RF trans- 
ponder tag to the airline baggage identtflcation label 
the covH" paper 98 ts simply removed and the tag b 
pressed against the baggage label, which may be 
done for example in the machine that prints the opti- 
cal barcode. 

instead of providing for a reiath^ely square oonf ig- 
uratton of antenna conduotlvo pad. these pads may 
be of a rectangularoonf|)uration,a8 lllustratBd in fig. 
10 for pads 34a and 34b. This rectangular configura- 
tion is important for situations where the thin, flexible, 
bansparent polyestar substrate may be sb^ched dur^ 
Ing processing. For example, it is contemplated to 
manufacture a plurality of the described transponders 
in a continuous assembly line arrangement wherein 
the thin strip of polyester substrate is ^dracted from 
a large continuous roll of polyester strip material hav- 
ing sprocket holes for indexing and for pulling tha strip 
from its roil. During such extraction the substrate is 
subject to longitudinal stretching, and thus the rectan- 
gular pad configuration Is provided with the long di- 
mension of the pad rectangle aligned with the length 
of the elongated strip of substrate material so that any 
stretching of the substrate is less iik^y to displace t he 
antenna pad to a position where it would no longer be 
capable of registering with a pair of chip pads. The 
use of elongated pads allows the sut>strate to bo 
Stretched without adversely affecting the assembly, 
and thus allows the use of large reds of substrate that 
may be greater than aoo meters in length fbr use In 
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continuous praduction. 

Sim another alternative arttenna pad construe 
tion h illustfated in FtGS. 11 and 12 in which antenna 
pads d4b and 36b are made in a roughl/ ''O** shape 
wKh a strip of condufitivd material 35b,37b completely 
and continuously circumscribing an enclosed area 
100.102. The enctosed area 100.102 Is then filled 
with an etecirically conductive adhesive 104.106* a$ 
shown in FIG. 12. In this anangament tha clrcu^^ 
scribing oonducttva strips S5b,37b act as retaining 
wait for the conductive adhash/e 104,106 when the 
latter Is subject to tieat and pressure and begins to 
flow. This arrangement allows the chip pad spacing 
to be reduced If necessary. FIG. 12 also shows the 
electrically nonconductive structuiat adhesive 
108,110 that Is applied to the substrate surfece be- 
tween the antenna pads, Otustrating the fact that the 
circumscribing pad leads 35b and 37b not only con- 
strain the deotrloatly conductive odheaive 104,108. 
but also tend to conatrain the elaetrically nonoonduo- 
b'va structural adhesive 108,110 and prevents inter- 
mixing of the two. 

An alternate antenna arrangement is iitustrated in 
FJ6. 1 3 where four (or some other number of) antenna 
turns 32a are laid down on a substrate 30a to form an 
inner antenna turn 38a and an outer antenna turn 40a. 
Again, antenna pads 34a and 36a are positioned at a 
central area within the inner turn 38a. but in this case 
a bridging con<{uctor42a (FIG. 14) Is mounted on the 
opposite side of the substrate 30a. Thus the extra 
area of disladric between tha bridging conductor and 
the bridged antenna turns and one proc^sing step is 
eliminated, and It Is only necessary to provide vies 
46a and 48a through the substrate 30a, as shown in 
FIG. 14, to connect to antenna pads 36d and 34a. 

Although the chip is shown as being mounted 
within tha innenmost turn of tha antenna and on the 
same side of the substrate as the antenna, it w91 be 
raadiiy appreciated that othar chip plac^nents may 
t>e employed. Thus tha chip may be placed on tha 
same side of t he substrate as tha antenna but outside 
Of the Outermost turn of the antenna, or the chip may 
be placed anywhere on the opposite side of the sub- 
strate and have its pads connected to the antenna 
pads by means of conductive viae extending through 
the aubslralfi. 

For mass production a continuous strip of paper 
identification labels having a plurality of RF tags posh 
tloned on successively adjacent portions of the strip 
may be fan folded for ease of handling and storage. 
To decrease the overall thickness of suchafan f^od 
arrangement the chip posittons may be varied fiiom 
one RF tag to tha next so that when folded the chips 
of successive layers are staggered. For axampla, 
FIG. 15 b a simplified plan view of a paper identifica- 
tion label 110 bearing an RF tag 112 comprised of a 
substrate 114 which carries antenna turns (not shown 
in FIG. 15) and a transponder circuit chip 116* The 



transponder chip Is offisetfirom a center portion of tha 
substrate, being offset to one side as shown in RG. 
1& Afternatively, the chip may be offset towavd me 
end or the other or may be offset both transvarsefy 
5 and longitudinally the center of the substrate 
114. Anelevational view of label 110 is shown in FIG. 
16. 

FIG. 17 illustrates portions of a continuous paper 
strip having a saries of adjacent sections 120,1 22, 124 

10 and 1 26 theraof which are connected to one another 
along perforated lines 126,130, and 13Z for example, 
and each <tf which bears a transponder 112a, 112b, 
11 2o and 11 2d, respectively. TIransponder chips 11 6a. 
116b, 116c and 116d of the respective transponders 

15 are alternately displaced to one side or the other on 
successive transponder substrates, as shown in FtG. 
17. When the overall strip 120. 122. 124, 126. etc. is 
Ian fbkled, as shown in RG. 16. the several chips ara 
staggered and thus a moro compactfotding is acoom- 

zo plished. Each complete RF tag may be adhesively se- 
cured to any desired part of the paper identification 
label sbip, and even may have some of the legibto 
printing on the paper identificatton lat>el printed di- 
rectly over the RF tag cover layer. 

73 It wilt be seen that a sprodceted flexible film can 
be used for the polyester dielectric substrate to en- 
able high productton volumes at low cost using the in- 
verted 'Ylip chip" mounting techniques described 
above. The Inverted *Ylip chip' mounting techniqua ra- 

30 places use of silicon wire bondrng. which could not 
withstand rigors of ordinary tag use. The chip may be 
constructed t>y various known printed circuit techni- 
ques Including low volte^e CMOS pmcesses employ- 
ing EEPROM nonvdatOe memories that are capable 

95 of storing up to 70 to 60 or more bits of digital infor- 
mation. The double metal l^yar chip pad construction 
enables the top surface of the chip to have only two 
pads separated by a reiatrvely large distance, which 
may be in the crdar of about 0.030 inches, to enable 

40 USB of epoxy type adhesives. Use of such adhesives 
is not possible wfth conventional chip pad spacings, 
whic^ are in the order of 100 microns. With the chip 
bonding pads positioned over active circuitry on the 
chip, adheshre bonding Is employed because wire 

4ff bonding could damage underlying circuitry. 

Information carried in tha RF chip may be tha 
same as orslmQar to tha optical bar code infbrmatlon 
and also slmDar to soma of the printed information. 
Redundancy of the information enables any one of 

80 several different reading systems to be used. One ad- 
vantage of em^oying both the RF tag and the optical 
bar code on the samo Ideniif Icatlon label Is to enable 
such an Identification label to be utilized with either 
optical readers or RF interrogator reading circuits. 

ss Tha described transpondartag enables incorpon< 

ation of an RF reading system into the baggage rout 
ing and handling system with minimum changes in 
airline baggage tagging procedures. The described 
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system, being readfly incorporated into a elandard pa- 
per strip (dentiricatlon label, is compatR)le with many 
different typos of ey^eme now m use, Induding bar 
codea, optical character recognition eyetems and also 
labels raadabffi by the human eye. s 

The major portion of the described RF tag has a 
thickness in the order of about 150 microns, as It is 
formed solely by the substrate, the screen printed ar»- 
tenna windings and cover coat The portion cftha tag 
In the area of the chip Includes the additional thick- 
ness of the chip and the chip protective nfiaterialp and 
thus may have a total thickness of between about 1.5 
tD2miIlimeter8. 



claims 

1 . A remotely raadatria identification tag comprising: 

a flexible substrate, 

en antenna formed on said substrate, ^ 

a transponder circuit chip , 

means for mounting said chip on said sub- 
strafe, and 

means for electrically connecting said cMp 
to said antenna, 29 

2. The apparatus of Qamn 1 wherein said antenna 
comprises a conductive coll formed on said sub- 
strate and having first and second electrual con- 
tact antenna pads , said circuit chip including first so 
and second electrical contact chip pads on an tn« 

ner surface portion of the chip, said means for 
electrically connecting said ^Ip to said antenna 
comprising electrical [y conductive adhesive Inter- 
posed between said antenna pads and saki chip 3S 
pads. 

3. The apparatus of Claim 2 wherein said antenna 
pads are formed on safd substrate within an area 
thereof t hat is circumscribed by said antenna coil. 40 

4. The apparatus of Claim 3 wherein said coll Is 
comprised of a piuraiily of turns Inciudlng an inner 
turn and an outer turn, said Inner turn being con- 
nected to one of said antenna pads within an area 4S 
drcumscrJbed by said inner hirn, end said outer 
turn having an end connected to a second one of 
saM antenna pads within said area circumscribed 

by said inner turn. 

so 

$. The appsretus of Cfaim 4 including a bridging 
conductor extending across a plurality of said an- 
tenna turns and electrically connecting said outer 
turn to said second antenna pad within sakJ Inner 
turn. 05 

a. The apparattis of Claim 5 wharefri said flexible 
substrate has first and second surfaces, said an- 



tenna turns being nwunted on said first surface 
and said bridging conductor being mounted on 
said second surface, and means for connecting 
ends of said bridging conductor through said sub- 
strate to said outer turn and to said second anten- 
na pad. 

7. The apparatus of Claim 2 wherein each said an- 
tenna pad Includes an outer oonductive area and 
an inner open area , and including conductive ad- 
hesive secured to said antenna pad and sub- 
atrate within said open area. 

a. The apparatus of Claim 2 indudng a iayer of pro- 
tective materlai extending over and secured to 
said chip and sakt antenna. 

9. The apparatus of Gaim 2 wherein said chip has 
electrical circuib'y thereon and includes first and 
second chip primary contact pads electrically 
connected to said circuitry, a layer of diele^lc 
material on saki chip, and first and sscond chip 
secondary contact pads on said dlelecti^c and 
electrf cally connected to said first and second pri- 
mary pads respectively. 

1 0. The apparatus of Claim 9 wherein said secondary 
pads are larger than said prlnnary pads and over- 
ly both said primary pads and portions of said cir- 
cuitry. 

11. The apparatus of aalm 2 wherein said means for 
mounting said chip to said substrate Includes a 
nonconducdve structural adhesive bonded to 
said chip bstween said chip pads and bonded to 
said sut)stratB bstween said antenna pads , sakJ 
structural adhesive being positioned tietween 
and electrically insulating a fust portkm of said 
conductive adhesive from a second portion of 
said conductive adhesive. 

12. A nrtethod for forming a remotely readable identt- 
f Ication tag comprising: 

forming a plurality of electrtcally oonduc- 
Uve antenna turns on a flexible substrate « 

forming first and second antenna contact 
pads on said turns. 

provMIng a transponder circuit chip having 
first and second chip contact pads . 

t>onding said first and second chip pads lo 
said first and second antenna pads respectively, 
thereby bonding said chip to said antenna and 
substrate, and 

fbrming a protective covering over said 
chip and antenna. 

13. The method of Qatm 12 wherein saM step of 
bonding said chip pads to said antenna pads 
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comprises the step of imerposfi^ f list and sec- 
ond electrically conductive adheelve portione be- 
tween said chip pads and respective onee of said 
antenna pads. 

14. The method of Claim 13 induding the step of fur- 
ther bonding said chip to said substrate by posi- 
tfonlfig an electrically nonconductivB struchiral 
adhesive between said conductive adhesiva por- 
tions and between said chip and said substrata. 

15. The method of Claim 12 wherein said step of 
forming said antenna turns includes the step of 
forming an inner turn and an outer turn forming 
said antenna contact pads within said inner hjrn 
and electricaily connecting said puter turn to one 
of the antanna contact pads within thelnnerturn. 

16. The mathod of Claim 12 wherein aaid slap of 
forming antenna contact pads inchides the step 
of forming a continuous peripheral conductor that 
circumscHl^es an open area thereof, and wherein 
said step of bonding comprises confining a con- 
ductive adhesive within said open area. 

17. Aluggaga identification tag comprising: 

a flexible self-adhesive higgage Identif loa- 
tion strip configured and arranged to be secured 
around a luggage handle, and 

a remotely readable RF identif icatton tag 
on said strip, said RF Identification tag compri&< 
ing: 

a fiexil^e substrate having a first 
side thereof adhesively secured to said luggage 
Identification strip, 

an antenna formed on said sub- 
strate having inner and outer turns. 

fifst and second antenna contact 
pads respectively connected with said Inner and 
outer turns and positioned within an area circum- 
scribed by said inner turn. 

a transponder circuit chip having 
first and second chip contact pads in electrical 
contact with respective ones of said antenna 
pads, 

eleclrically conductiVB adhesive en- 
compassing said chip and antenna pads and 
bonded thereto. 

structural adheshra bonded to and 
between said chip and substrate and positioned 
between said chip pad end between said antenna 
pads, and 

a protective material covering said 
chip antenna and substrate. 

ifL The tag of Claim 17 including an optical tiarcode 
on said luggage identification strip. 



l5 54dA2 12 

19. The tag of Claim 17 wherein said chip inchjdes 
cfrcuitry on a surteca thereof, said chip pads 
comprising relativaiy smaller primary pads posi- 
tioned within an area encompassed t>y said cir- 
5 cuitry, a layer of diafecbic material on said chip 
covering said circuitry, and first and second rela- 
tively larger secondary pads on said dielectric 
and electrically connected to said prinuiry pads. 

io 20l Acontinuous multi-label strip of identification lab- 
els comprising; 

a continuous strip of flexible label material 
separated into a plurality of mutually adjacent 
sections, 

IS each said section comprising an indepen- 

dent luggage identif ication lat>el, each said label 
comprising: 

a flexible identification label strip 

base, 

20 a flexible substrate secured to said 

base, 

a plurality of antenna turns formed 
on said substrate, and 

a transponder circuit chip secured 
25 to said substrata adjacent said antenna turns. 

the transponder chips of successive ones 
of said identff (cation label eeotlone being aeynv 
metficany displaced in <fiffefent directions from 
one idenHfication label eeetton to the next to fa- 
30 cllitate folding and stacking of said label sections 
upon one another with transponder chips of mu- 
tually adjacent ones of said sections k>eing in mu- 
tually staggered relation. 
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